Nucleoprotein assemblies for cellular biomarker detection.
In this report, we have used DNA Y-junctions as fluorescent scaffolds for EcoRII methyltransferase-thioredoxin (M.EcoRII-Trx) fusion proteins. Covalent links between the DNA scaffold and the methyltransferase were formed at preselected sites on the scaffold containing 5FdC. The resulting thioredoxin-targeted nanodevice was found to bind selectively to certain cell lines but not to others. The fusion protein was constructed so as to permit proteolytic cleavage of the thioredoxin peptide from the nanodevice. Proteolysis with thrombin or enterokinase effectively removed the thioredoxin peptide from the nanodevice and extinguished cell line specific binding measured by fluorescence. A number of potential applications for devices of this type can be envisioned. In particular, the ability of the fused protein to selectively target the nanodevice to certain tumor cell lines and not others suggests that this approach may serve as an adjunct to immunohistochemical methods in tumor classification as well as probe cell surface receptor architecture and function.